Uptake of calcium antagonistic drugs into muscles as related to their lipid solubilities.
Calcium antagonists, e.g. bepridil and verapamil, block the Ca2+-dependent slow action potentials in frog skeletal muscle [L.M. Kerr and N. Sperelakis, J. Pharmac. exp. Ther. 222, 80 (1982)]. To determine whether the calcium antagonistic drugs may enter the fibers and exert an internal action as well, uptake of tritiated bepridil, verapamil, nitredipine, nifedipine, and diltiazem into rat extensor digitorum longus (EDL) muscles was examined. It was found that the uptake values of verapamil, nitrendipine, and bepridil were much higher than those of nifedipine and diltiazem. The order of uptake was: bepridil greater than nitrendipine greater than verapamil much greater than nifedipine greater than diltiazem. The small uptake values of nifedipine and diltiazem may represent primarily binding to the surface membrane. In frog skeletal muscle (sartorius) also, the uptake of bepridil was greater than that of verapamil, and disruption of the T-tubules by the glycerol method did not change them. The same order of drug uptake values was found for monolayer cultures of vascular smooth muscle cells (rat aorta). The order of uptake in isolated sarcoplasmic reticulum (SR) from rat skeletal muscles was: verapamil greater than nitrendipine greater than bepridil greater than nifedipine greater than diltiazem. The lipid solubility values of the calcium antagonists were measured by their partition coefficients in oil/Ringer, octanol/Ringer, and chloroform/Ringer systems. The order of lipid solubility was: bepridil greater than verapamil greater than nitrendipine greater than nifedipine much greater than diltiazem. Thus, the calcium antagonists with the highest lipid solubilities were taken up more by the muscle cells and SR. It is concluded that verapamil, bepridil, and nitrendipine enter and accumulate inside the muscle cells, whereas nifedipine and diltiazem do not permeate readily.